Effect of the Cnr mutation on carotenoid formation during tomato fruit ripening.
The characteristic pigmentation of ripe tomato fruit is due to the deposition of carotenoid pigments. In tomato, numerous colour mutants exist. The Cnr tomato mutant has a colourless, non-ripening phenotype. In this work, carotenoid formation in the Cnr mutant has been studied at the biochemical level. The carotenoid composition of Ailsa Craig (AC) and Cnr leaves was qualitatively and quantitatively similar. However, Cnr fruits had low levels of total carotenoids and lacked detectable levels of phytoene and lycopene. The presence of normal tocopherols and ubiquinone-9 levels in the ripe Cnr fruits suggested that other biosynthetically related isoprenoids were unaffected by the alterations to carotenoid biosynthesis. In vitro assays confirmed the virtual absence of phytoene synthesis in the ripe Cnr fruit. Extracts from ripe fruit of the Cnr mutant also revealed a reduced ability to synthesise the carotenoid precursor geranylgeranyl diphosphate (GGPP). These results suggest that besides affecting the first committed step in carotenoid biosynthesis (phytoene synthase) the Cnr mutation also affects the formation of the isoprenoid precursor (GGPP).